ABSTRACT
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Knowledge of Applied Behavior Analysis Principles as an Outcome of Instructional Coaching
How teachers learn about systematic and technological approaches to student behavior varies greatly. Teachers trained in the Competent Learner Model (CLM) go through a course of study that teaches them the basic competencies of Applied Behavior Analysis (ABA). These competencies are put into practice to address learning needs of students with challenging behaviors and require individualized education strategies. This training is paired with instructional coaching to put the newly learned knowledge into practice (Tucci, 2006) . Coaching provides support to improve instructional capacity and learning as well as exposing the learner to varied opportunities to practice what they may have learned at a professional development activity with support (King et al., 2009 ). This competency-based approach to training has shown to improve outcomes in an organization's members and increase their skill levels (Ricciardi, 2005) . Teachers who are coached on strategies and interventions practice these skills more often and with greater skill than educators who receive no coaching. Coached teachers "demonstrate a clearer understanding of the purposes and use of the new strategies" (Joyce & Showers, 2002, p. 3).
By training teachers how to implement procedures based on principles of ABA the research to practice gap can be addressed to provide evidence-based instruction to learners (Severtson & Carr, 2012) . Applied Behavior Analysis (ABA) is defined by Alberto and Troutman (2009) as a systematic application of behavioral principles to change socially significant behaviors to a meaningful degree. ABA, according to Baer, Wolf, and Risley (1968) , looks at variables that "can be effective at improving the behavior under study" (p. 91). Solcum et al. (2014) define the evidence-based practice of ABA as a "decision making process that integrates (a) the best available evidence with (b) clinical expertise and (c) client values and context" (p. 44). They go on to say that "effective decision making in a discipline as complex as ABA" requires expertise in "identifying, defining, and analyzing problems" to determine how knowledge should be applied (Solcum et al., 2014, p. 44) .
The Competent Learner Model is a curriculum for naïve learners created over 30 years that is based on foundations of ABA, Precision Teaching, Skinner's analysis of Verbal Behavior, and Direct Instruction (Englemann & Carnine, 1982; Lindsley, 1992; Tucci, 2006; Tucci, Hursh, & Laitinen, 2004; Skinner 1957) . It was developed to provide appropriate assessment, curriculum, and staff training to educators (Tucci, Hursh, Laitinen, & Lambe, 2005) . The goal of the CLM is to implement effective and sustainable educational programs for children with challenging learning problems and to address individual learning needs of students who have difficulty participating in typical learning environments. This is achieved by developing seven repertories needed by learners to perform educationally and functionally. The seven repertories that are needed to be a competent learner are observer, listener, talker, problem solver, participator, reader, and writer. (Tucci & Hursh, 1991; Tucci et al., 2005) .
The mission of CLM is carried out using a multi-component curriculum. The CLM is comprised of a course of study, coaching, curriculum, and performance assessments. The course of study teaches implementers to become successful at arranging and rearranging instructional conditions to develop the seven repertories. The course of study uses video examples paired with written instruction. This content is then assessed to assure mastery using a performance assessment conducted by the CLM coach. The coach guides the instructors through the course of study, ensures mastery, and oversees the arrangement of the instructional conditions. The coach also helps to support the use of the curriculum within the classroom. The curriculum provides
detailed instructions on what behavior the instructor will engage to progress the student to mastery per repertoire. Performance assessments place the students in the curriculum based on their strengths and weaknesses. The combined use of the CLM components increases the development of the learners' repertories and has been associated with successful implementer use of ABA principles (Tucci, 2006; Tucci & Hursh, 1991; Tucci et al., 2005) .
Instructional coaching is a content-based specialist approach used to develop teachers' skills and improve student outcomes (Devine, Meyers, & Houssemand, 2013) . Instructional coaches use competency-based training to determine the skills needed for success, then use observation and feedback to improve their learner's performance on those skills (Ricciardi, 2005) . These competency skills, which are targeted and improved, teach the teacher the basic skills needed for effective implementation of behavioral concepts (Luiselli, St. Amand, Magee, & Sperry, 2008) . Teachers who have not received any training on a skill they are trying to improve or learn report a varied understanding of the content and want more information.
Teachers who receive training and no coaching can give a more detailed understanding of the processes presented. Teachers who have received coaching express a deeper, more detailed understanding, and notice changes in their students as a result (Wilson, Dykstra, Watson, Boyd, & Crais, 2012) .
Instructional coaching in CLM also sets up opportunities for the educator to work with their own students under the observation of the coach. Neef (1995) has found this structure helps the educator gain "experience and demonstrate competence in conduction of the procedures" (p.
297). Coaching provides a framework for lasting change to occur within an educator. Joyce and Showers (1981) say that the goal of coaching is to allow instructors to learn "when to use the skills, how to modulate them to the students learning which has to take place in the process of transfer" (p. 170). This learning or knowing is what is difficult for teachers to gain from a one-day in-service training. According to Burns and Ysseldyke (2009) Teachers who were coached have been observed using highly qualified teaching practices and methods more often than teachers who have not received coaching. These coached methods and strategies have been seen to generalize into other settings (Knight & Cornett, 2012; McCollum, Hemmeter, & Hsieh, 2013) . Teachers who have been coached demonstrate increased professional accountability, emphasize interdisciplinary collaboration, and gain new skills as professionals (Wilson et al., 2012) .
Coaches can provide social support, which has been found to be a critical factor in increasing the teacher efficacy with interventions. Gebbie, Ceglowski, Taylor, and Miels (2011) stated that "studies have implicated that teachers with high self-efficacy will use more positive interventions such as praise and reinforcement while teachers with low self-efficacy use more authoritative or restrictive methods when dealing with challenging behaviors" (p. 36). Coaching also increases teacher-student interactions and help teachers to become more responsive to their students and engage in more positive interactions (Cappella et al., 2012; Hendrickson, Gardner, Kaiser, & Riley, 1993) .
The research on teacher training has shown that instructional coaching assists teachers in implementing components of a curriculum as it was designed, and helps in influencing teacher decisions and impacting student outcomes. Coached teachers provide more adherence to procedures and retention of skills that further impacts student progress. The research also supports that teachers who are coached show a deeper understanding of the content and follow through more frequently (Knight & Cornett, 2012; Scott & Martinek, 2006) . and many studies have explained the interpersonal effects of coaching (Gardiner, 2012; Knight, 2011; Knight & Cornett, 2012; Showers, 1985; Devine, Meyers, & Houssemand, 2013) . There is 
Method
Participants and Setting
Participants were all CLM certified instructors who have been implementing the model for two years or more. Certification within CLM entails completing the introductory unit followed by 12 content training modules to mastery paired with a performance task that is completed in the instructional setting with the coach present.
All active coaches and implementers within the Tucci Learning Solutions database were initially emailed to explain the study and ask for their participation. This database includes contact information for teachers, para educators, coaches, and parents who have had some training in CLM, have been trained fully, or who are just interested in CLM. The sample targeted were teachers and para educators who had been trained and were implementing CLM for two or more years. One hundred and fifty-four participants completed the survey. Two of the participants had a Ph.D., eighty-three of the participants had a master's level education, fortythree participants had a bachelor's degree, eleven had an associate's degree, and fifteen participants had a high school diploma. The participants had been educating students for an average of twelve years and implementing CLM for an average of five years. The participants were from implementation sites within the United States (n=142), France (n=2), Malaysia (n=1), and the United Arab Emirates (n=9).
Instructional Approach: Coaching Within CLM
CLM coaches perform two major tasks with their assigned instructors. The first task is to assure that mastery of the content provided through the CLM Course of Study is achieved.
Assurance of this mastery is achieved through the performance checkouts per unit. Mastery is further maintained and assessed using the Learning Environment Status Assessment (LESA) and the CLM Phases (see Table 1 ). The LESA delineates the most important components of a learning environment and is categorized according to the five common tasks completed in CLM. 1. Establish a collaborative relationship with the participants.
2. Maintain a positive rapport with the educator.
3. Provide the type of coaching that is necessary for the educator to function when the coach is absent.
Coaches establish a collaborative relationship with participants by not acting as the expert. Instead, coaches help to establish a community of educators who support each other and their efforts toward change in their environment. Coaches will tell the participants that they oversee their own learning environment and find ways to support the instructor's implementation. The experience of being coached should feel like a partnership, and the coach should be a valuable resource. This partnership feeling will help the coach to maintain a positive rapport with the teacher they are coaching. This is achieved by relying on user-friendly language when speaking of behavior terminology, providing positive reinforcement to the instructor themselves, and suggesting strategies and interventions that can be achieved with success. A coach must provide the type of support an instructor needs based on instructor personality, learning style, and activity at hand (Tucci, 2006; Tucci et al., 2005) .
During the certification process a teacher has contact with their coach one day a week.
Following certification, the frequency and intensity are determined according to tools within the CLM curriculum that assess aspects of the learning environment and model implementation.
This structure is established within the CLM model and follows along with phases of implementation. There are 4 phases of implementation that are described in Table 1 with the associated coaching frequency (Tucci, 2006; Tucci et al., 2005) . 
Measures
Participants completed a knowledge test that asked questions about basic principles of ABA and additional survey questions that asked about coaching methods received, frequency of coaching, if extraneous variables changed their knowledge and basic demographic information. Table 2 shows examples of both knowledge test items and survey questions. These questions were developed based on the training and coaching participants received through the CLM certification process. The knowledge test questions highlight basic behavioral principles that form the foundation of CLM. All of the questions were structured in a multiple-choice format.
Three leaders in the field of CLM implementation and education, and two Board Certified Behavior Analysts reviewed the survey for content and face validity and all agreed to its structure and use. other factors and experiences impacted their knowledge retention. These questions explored the methods used by the coach that made a difference in the participants understanding of the content and were based on the coaching literature. They also asked if other events, experiences, or ways of learning increased or decreased their knowledge of basic principles of ABA. The questions on the survey that related to knowledge of basic ABA principles were scored as correct or incorrect and an overall score was attained. Table 2 ) that asked basic knowledge questions and had a total score of 20 possible points. The mean score received was 16. The lowest score received was a 6 and the highest score received was a 20. One hundred and twelve participants received 80% or better on the knowledge test.
Seven questions on the knowledge test received an overall pass rate of 80% or less. There are no common themes in content of these questions. They ask about the following basic principles: tacts, essential features of reinforcement, effects of reinforcement, learning as changes in behavior, components of discrete trial instruction, stimuli to affect change in behavior, and extinction. Each of these seven questions was written as an analysis of the concept whereas the questions that received over an 80% pass rate were basic recall or definition questions. The questions with the lowest scores were written to require an analysis of a situation or recall of examples or non-examples. Overall, participants received lower scores on these types of questions.
Research Question 2.
Research Question 2 investigated the frequency of coaching participants received. A Spearman Correlation was used to determine if there was a relationship between the number correct on the knowledge test and the frequency of coaching received.
Participants were asked if they received coaching a half day a week, one day each week, one day each month, or one day two times a month during the first two years of implementation of CLM.
Of the one hundred and fifty-four participants, 11% said they received coaching a half day a week, 44% said they received coaching one day each week, 29% said one day each month, and 15% said they received coaching one day two times a month. The results were ranked with the one day a week option being first because this is the recommended frequency of coaching the CLM coaching manual that is part of the curriculum. The ranking put a half day a week of coaching received second followed by two times a month, and one day a month. This order reflected the average phase of the participants, phase 2, and the amount of coaching they should have received based on the coaching manual (See Table 1 ). The results of a Spearman Correlation indicated that frequency and the ranked knowledge test scores do not have a statistically significant association, rs(154)= .015, p= .05. This association is an extremely weak correlation but suggests that more coaching may be weakly related to better knowledge test scores. Table 2 ). The lower scores on analysis questions could be due to how the questions were written or it could be a weakness in the coaching model related to a deeper understanding of the concepts. Further research is needed to determine this. The level of knowledge that participants did have following coaching in the CLM shows a basic understanding of the basic concepts of ABA (Scott & Martinek, 2006) . Instructional coaches should begin to implement guided and independent practice with analysis situations in order to address the lack of mastery with analysis questions.
Research Question
This additional practice should be followed up with a fading of supports to be sure that the teacher is not relying on the coach for the more difficult analysis situations and problems they may run into within their classroom. Coaches may need additional training to assure that this happens in ways that increase their trainees' knowledge and practice.
The frequency of reported coaching received was not significantly related to the level of knowledge the participants had. The CLM certification process recommends that coaches spend one day a week in each learning environment (Tucci, 2006) . The frequency of coaching received may not be related to the level of knowledge following coaching for various reasons. The participants' knowledge before coaching began was not assessed to determine if they had any background knowledge of ABA before training in CLM began. Participants may have begun the CLM certification process with lower amounts of knowledge or established teaching practices that conflicted with the curriculum practices which then required more frequent coaching. These aspects and their effects could be examined in future research.
There was no statistically significant relationship between the coaching methods used and the level of knowledge. Observationally, it appears that a combination of discussion and modellead-test have value to the participant's level of knowledge (Burns & Ysseldyke, 2009 ). This method of coaching is considered to be optimal. Yet, these findings do not support this even though close to half of the participants attributed their knowledge to the coaching and training within CLM they received. This may indicate that coaching in general influences teachers, and the methods a coach engages in do not differ in terms of outcomes. With 72% reporting the optimal method of coaching, it also is possible that no significance was found due to a lack of variability in reported methods received.
The relatively small number of participants and the lack of demographic information gathered on each participant is a limitation since it was not possible to determine what other factors, that were not self-reported, may have affected the scores received on the knowledge test and survey. The extraneous factors that could have impacted the level of knowledge each participant had and the time between when the coaching occurred and the participation in this study all are factors that open new questions based on the results to be answered in further research. There may be factors that may be more powerful than the CLM coaching framework.
One factor may be the modules that all participants complete as part of the training process.
These modules teach the participants the information that is then put into practice under the guidance of the coach. The other factors that may be more powerful than the methods and frequency of coaching used are extraneous factors that could have influenced teaching knowledge. An extraneous factor not explored in this study that could have an effect is the time between the intensive instructional coaching and when this research was conducted.
The method used in this research opens new questions to be studied. This research does add to the body of literature on instructional coaching and attempts to quantify the effects of coaching to begin further research in this area. This research provides a base of knowledge that can be expanded to show what the aspects of effective coaching are and how the transfer of knowledge between the coach and teacher effects implementation of evidence based practices.
Further research should be carried out to investigate the impact of the CLM modules without coaching and the impact on student achievement due to the findings of this study.
